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(57) Abstract: 

PURPOSE: A servo control method of an optical 
recording player is provided to compare the size and 
phase differences between an MPP_TE(Main Beam 
PP(Push Pull)_Tracking Error) signal and an SPPJTE 
(Side Beam PP), to vary a gain value of the SPPJTE 
signal, and to generate a DPP_TE(Differential PP) 
signal, thereby generating a tracking error signal. 

CONSTITUTION: An MPPJTE signal generator(401) 
generates an MPPJTE signal. The first LPF(402) 

performs a low pass filtering for the MPP_TE signal. | 

An MTZC(Main beam Track Zero Crossing) signal generator(403) detects a peak-to-peak voltage and a 
zero cross signal of the filtered MPPJTE signal. An SPP_TE signal generator(404) generates an SPP-TE 
signal. The second LPF(405) performs a low pass filtering for the SPP-TE signal. An STZC signal 
generator(406) detects a peak-to-peak voltage and a zero cross signal of the SPP_TE signal. A control 
signal generator(407) detects the size and phase differences of the MPPJTE signal and the SPP_TE signal, 
to decide a servo control method, and outputs a control signal, then decides a gain multiplied to the 
SPP_TE signal. A switch(408) selectively outputs the SPPJTE signal or a zero value. A gain controller(409) 
varies a gain of the SPPJTE signal. A TE signal generator(410) finds a difference between the SPPJTE 
signal and the MPP_TE signal output from the first LPF, and generates a tracking error signal. A signal 
shaper(41 1) shapes the tracking error signal, and outputs the signal to a servo controller(41 2). 
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^AIM SaHS SgtJ- — =1 ^21 OlgohOI A1MM 4*5ofe » 7|^ XH£37|2j AIM » 

^CHl 5ffl- «S| & 2§7|2J §£J If 2«±XHHIAI 0^E|^ 271 ilSS^Ei «g*i- MPP.TE 

Si D" 3«£XHNA| M^EI^ S^H^EI SPP.TE £!2EF2] 371 % bllinei- 

01 SPP_TE ds^J 7112! 2t(k)M 7IBAI2! * 4 k 7l 7heg 3HI2J 2f(k)M DPP TE £!3£(=MPP TE- 

kSPP_TE)M £i!StJ-£Sfl, beh m x| 7 1- iTEOT^ ^°CHIE a* ^ HQ. E*h 

M9j El XI 71- 5^01 wtWLt LH 21 ?S M E -» HS^mSAI ^ E|X|2] £oHA|^ 2^011^ MPP & 

EEHg CHI BH £!SB SioHI, 3 01 2! 2] S°CHI^ DFP M^^j CHI Bi £!£S 2SSHJI M 

AIMM **ttf£3«. El XI 7 1- SSfe 2^?0ilE A|S2| 2fg£# STJV ^ S»Q. 

MPP_TE, SPP.TE, DPP_TE, 7112" 7FS 



E IS §■ 7I^QHfl|2] AIMS ^t»oK?l ?lti" 8111**12! » 71* XH^ H S*|2| qig M^E 

£ 2= g£j m 20 £AI£|- ^£ & 20 £A|-£ 0I^CH2! SS!^!2! K" 20712] UHxIM £2J EES 

E 3a^ =E| £ia ^EHOilAI S£S2] M*| 3£i B*F0| Bt»! 2^2] m( a 2! BIB^ 
oi ££□] 

EE 3b= = £1 Ely ^EHOilAI S3gJ£| §^ «^0| LH^ &tfS M!M guh^ 

£ 3c^ §m te^e ^ a s^ehi hhxiei^ i^2j m^us s ±^ mm sa^ei e 

EE 42] (a) LHAI (c)^ DPP.TE H± ggg §• 5! 3 (HI EHoHAj C|^H2| E|xl7|- S^" UH ? S2h a 
£ SOI ^ 2^71 20EI^ ^im 7Hy^1^^ EAItl SS^SAI, 

(a)£ e?h E|xl7hkgtj- g°, 

(bm bigtf g^MQF M^ij E|X|7F g0^ 

(c)^ k&tl §?fiQ eetj EIXI71- aCH2 2^2J E3 

£ 5^ B ^SOfl [Cfg AiS MO\m $m 71^ XH^7|Sq ?g M^E 

E 62J (a) LH Al (f)^ e§h Klxl^h kSt!" g?(HI E 52J Z| ^CHJAi ^^El^ aih Eh^E 

E 72] (a) LH XI (f)^ eeh alxl^h ^EHSQ gO^i g? CHI E 52] ^ ^CH|A1 a-SE|^ 4!S E|- 

^E 

E 82] (a) LHAI (f)^ esh n|xl7|- k»tf ^EHMD yCHc' S^CHI E 52] ^ ^CHIA1 £SSEI£ AjS El- 



13-1 



^2002-0042200 









401 : MPP_TE H± ahah« 


402 


LPF 


403 : MTZC ^2 £§2^ 


404 


SPP.TE A) 2 ahah^ 


405 : LPF 


406 


STZC £15: 


AW) • TJ! ru Al tt- AH /d bd 


/no 


-X. O | jfcl fc=» 

— t| cz» -r- 


409 : 7112! 


410 


DPP_TE Ajs 


411 : £12: SS" 


412 











B aS= If 71* DHSI Al^gjOil 3tl 2£^, *« ^AI^S^S H<*U A) MM ^tSo-fe U" 71* M£ 

aim atH sbm ssj- 2ioi a. 
§£ si s# ohm^i- Brawn [&a ere^ais! » 7i*dhhoi g# si §g liioieim Jimtm om n 

#71 m y\mmm ?\m &a-ichiai ms si 71* 7ife# ?m ai-seis g- j\m mm ^, ir a 

i3.z 3 7IS SI gECHI CO-EF SgBJ S(RQM)S2h Isl 71* H («I0RM)S 3! SJ^ES 71 

MT £ S= XH7I* 7fe*! HTII 3g^^ LH01SD. 

Qt7|Aj, MS S U±3= S*E C|^3 ^(Compact Disc Read Only Memory ; CD-ROM)^ QXI1 Q7|fe 
L\±H g(Digital Versatile Disc Read Only Memory ; DVD-ROM) §01 H^ffl, S« £r7l* DHl-il^ 111 
7|*7fet!- S^IM P^B (Recordable Compact Disc ; C0-R)S>|- 13 71* 7fe*J- PXI1 Q7|^ 
□ i3 (Recordable Digital Versatile Disc ; DVD-R) §01 HQ. 

EE?h WS*« B«»a|£S Q7I* 7^^ » Cl:±3££ JH7I* 7feti" g^M Qi3 (Rewritable 
Compact Disc ; CD-R!tf)2F a"H7|* 7r^ CI AH Q7|fe □ ^(Rewritable Digital Versatile Disc ; 
DVD-RW, DVD-RAM, DVD+RW) §01 HQ. 

5c IS OlEltl- If Q^HgCHI DilOIPM 7|**KQ, 7I*£! E||0IEi> fli^ofe D" Q ±H 71* XH£g g-flSJ 
oiu^oi gs£^A1, » 5|S(102)S AIM AilCH^(104)^ HI CHOI CHM £!£CHI SlrS IrSOl 
IT Q±3(101)2| e?h o|CH| ^oi>1l E£i- aj^ ^I^^CHlAi ^A^^ MCH^ QA| 

Zl^ Slrtt ^ Oily A|s:£l- M^H CHI EH aih^J ?i^H If S^7!S fiJAFSth 

^71 IT 3^71- IT ^AS Oi^CHA] ?i^lDL H" S^^AKHlAi ITlfOII HI 211 

ofe 27|AJ2:7^ RF SI AIM CHI El ^£^(103)^ f^SQ. 

#71 RF SI AIM CHI El ^£^(103)^ #71 ^ 3^7|2J 2fZ^2| lh S^^AKHIAI ^^El^ 27|AJ3:^^E1 
L1I0IE1 M K dm RF AIM MOiM 55H^ CHIEi(FE) eeh^ CHIEI(TE) §M 2i 

HEIJI, #7! RF Aj3£zr ^1 91*1 CilOlEi PHP(£AIEIAI ST§)^ M^EIH, FE TE5U- ^ 

AIM (HIE1 Ais^ AIM Ai|O|^(104)^ MSCK 

#71 AIM Xil 01 ^(104)^ Oil El (FE) tls flEI^FOl 7HICHM ?lt!" ^§ A'S^ 

AIM ^§¥(105)S ^SrH, M^S QilEI(TE) AJs AlE|§hO| MO\W ^§ ai^M 

e?h^ AiM ?S*(106)S «^trQ. 

□IHB , #71 AIM ^§¥(105)^ & £!S(102) LH2J 5^ a »|ft0iO|E1S ^SAIBM ^JoH K - 

^!S(102)g #te §^iCH & pA3(101)7h SSai- trai-«»F §^iS0|| CD-El- 4M?f£l «JCf. 

#71 AiM ^§^(106)^ m 5|g(102) LH^J M^jli ^^OflOIEiM ^§AI^0|l H" ^13(102) 

B| CHMSS^l fflClg(radial) Stf^^ S^CHAI a°l ^gem, ^§EJ E^H #^tMP-. 

EEtt, » ^3 SaHIM 0|§AI?10t *^ g° #71 #EilE AIM ^§^(107)^ #71 AiM Ell CH^( 104)^1 
XiiCH ai^M a^g-01- #EIIE eEi(1D8)M ^§tJ-0il °ltH §■ £!S ^XHIM HJ^r^ ^2 
OI^AI^lLh. 

OIOI, #71 RF S! AIM CHI El ^#¥(103)£|- AIM BlOl^d 04)011 Al CD, DVD 71I12J & P^HOfl Ar§EIH 
eajg fflOl^ ™ Al-#(push-pu.l I ; PP)S, ?|#7:h ^^(differential phase 

detection ; DPD)S§ OIEI 7KI7I- SILK 

CH7IAI, #71 3fflfflS £ 22F BOI Sf 2^7l7h ^SEICH aOH 7h§Ur3, 5. 3a LH Al 3c£r SOI §M 
oH^e ^ «'(main beam) ±% 1^ I?!|Sg M^ (side beam) HHxi^rH HQ. ^, # 

7| Mi £ 3c£|- BOI aa|2| M^j g#CHIAi¥E1 Ai^ Iftf^S HHxIEICH HQ. 

Oltfll, Mi HI #7|£h SOI UH x|3h= 2^ ^^ej ipsfg h^iskq gig Mq^^^E12J 
§31 E|5r7l ^1^HA10|Q, #71 £ ^El Ely #EH CHI Ai MiS^j g^OI 21? 

§^^J MB M°J E30IH, E 3b^ EEI Ely #EH0ilA) Mig2J E?" HI^ gftfOI LH 
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^ gtiei 3?2J 0111 SS! E30IQ. 

01 UH, » 3S?I£ #£f aSSfe §4' & 3# ±7WI- M£g2J IfiFg ggSfe IT 

as oi^chxidj, § wis £ 2^ iroi §2 if a§ ±xfe n- ci^hhj ai^ee* gtm si-a 

gft£E5 §g SIT, ^ 4WSrti!" 47H2J If a^ £XKPDA,PDB,PDC,PDD)^ ElOi 21^01, t 2f i 
g£ & 3^ ±W2| #saj ohEfDfl 2?H2| If a§ ±»(PDE,PDF)S £101 aCh 0171 

Ai, eeh?j QilEi fi5 If &m ^ XKPDE.PDF) (HI Ai 271 iJs e,fg (e-f ) »E|*HM 

e*j, ?Aigg^ fe^i s- am?isi §■ a§±WM m^i st^on cd-ei- 2mij*> * sr u- as^Tra 

S&F MS *S*H Eejg OflBi ai^M 20O. 01 31S EI^TO SJ^B S3, &AFEI01 QhAI CHM 

2!* CHI g]Af*t »£tf53|- ±*]&2| £f[H3°! ^IxJ StKHI EQ-Eh SIFofe 2g OlgtKO 2i 

Q. 

HEIH, 3BWf gf if a§±XHHI 3gSKHI a^EIS kaia 0|E1 ^2l(TE)~ 001 EjD), 01 £f 

EHM M^S £(Eir SMq)OiatCK BHJI3, SH!0| i^! S^MAI 3°3 SMHLra/d M 5 -»U MEi 
d2(TE)7h + E= - Zt§ Sf£ S-EHM M^U 2*(E^ M^)El- *». 

»s, if as^i^i- if AjsM^ strii- &a ates ^§ sir, ^ 4strej 47h^j if a 

a ±»<PDA,PDB,PDC,PDD)£ ElOi 2iQ3, PPS Oil SU^J- M»!.g CHI Bi £!:sl^ ^71 If as?l2| If 3§ ± 
XE^Et 8§1H = S7I4!S a/b,c,cg (a*c)-(b*c)§H3| 2g 4= 2iQ. OIUI, &9I If 3g7l7f ^ 
«£S 2Ms1e! 3^E|*3 gf 5§ C|-012E(I 1,12)2] SS li^^Ei M e -i|S (HI El ^ (=| 1-I2)g a 
§*>Q. 3*, £ 22] a+c^ II, b+c?|- 1 2011 fflSSD. 

EEL 4PI If 2S7I7I- E 221- gCHI 7h§mS, MPP(Main beam PP) £!£(W J PJ"E)£ If 3S?|E] 
S^! If ag ±»S^E1 ^El^ 27ld^ a,b,c,c# (a+c)-(t^c)ohCH 2# ^ SiS, SPP(Side beam 
PP) £!2(SPP_TE)= £J\ If a#7|2J 4:Xe¥Ei El ^ 271^2: e,fS (e-f )oi01 

4= SiQ. S£tl, DPPCDif ferent ial PP) Ais(DPP_TE)^ MPP_TE-SPP_TEt|-01 Sit 3= SILK 0)7|A1, fef^l If 
If U^HBJ ai^eeh uh*r^ H h g H^H^ m§ 4^Wtt 47H2J If Sf 

4AKPDA,PDB,PDC,PDD) gf^HS 2gWS If 2^ ^(11,12)^ ^SSDS PP ilSffl- MPP 

^ 7I^SJ Cfe D\BmO\ M^g 01IE1 45^51-12, CD 71^71 CD-R/Rflg 

DPP(Dif ferent ial Push Pull)g£S M^H (HIE1 ^!2(DPP^TE)1 45 . ^, ^ If S^^AKHlAi m 
qEI^ >j2i SqgrOI-MPPg£S M^^l 01! Ei ^2(^.PP-TE)# S^ofe MPP £!3i(MPP_TE) ^01 3 
eilZE ^I^MOil °Jtf DC g^'OI ^t_CK 

HEM, ^71 CD-R/RWIAI& MPP &^!0ilA|2J DC UH^CHI DPP gf^(DPP.TE= MPPJE-SPP_TE)S Amtt 
0\ MPP.T^J gag M4^CK ^, MPP.TE&il ABgg eeh^ Oil Ei Ajs^J Bg°> ^I^MAI ^45 

sag «i7ioh7i mm sppjm siofa a^^! spp.techi ^gtf ?iiej(k)g stj- ^ 

MPP.TE2J Sag S4^^01 DPP M^U (HI El A]3:(DPP_TE)g ^^tMIK 

01 ID, fe h 7l DPP_TE a 1 2 45SAI Z\n7l ^2 5^011 HH»AI?PI «*|AI Tp/2 ?|X|01I Si 

gJOl 4D2E|£i| If^Tllg =?gmH SiQ. 

EfS, M^h °'bh^o^ ^sicm ^gtrll 5&X\°! XiliAL U^37h H^E^HCHI [Q-EI- 

iii 5:1 71- aw 4 2iQ. oi a me eimbj sol if coasj m%m\ Maj ki xi^h 

air 4 sich 

3?jDL eEHCHI^ ^1 SPP.TE AjsOil SolXI^ 7il2](k)OI HgEICH SI^E^, E|x|7^ «W 
DPP CHI EH d2(DPP.TE) 4»gO| Xil EH ^ &"E|^ EfgOl °[QK 

E 4BJ (a) LHXI (c)^ DPP.TE ^ If ^ISCHI CHtHAI P^H2J e?h nixl^l- [IH ^ glF 

M5. yjOl If a^^l ^KHI S^EI^ ?H^^^^ EAItl 20IQ. 

E 4El] (a)^ bigtJ- §^ E 42J (b)= biWt^ S^SD Elxl^h SOhS 3^, E 4£J 

(c)^ bc^tf g^MEh nixi^h ycHS a^g soin sio-. 

Oltffl . E 4£J (a) LH XI (c£ If ^iS&il EOEh AhOIZE^h QSBSf, ^^'^ 51^^ S^oFH SiQ, tt 
S, E 6 LH XI E 8Bi (a),(b)^ ^|=J 2| 3^ CHI S0EI^ MPP.TE AfsEh SPP_TE ^"2^ Oj|g SOIH 

^ f E 4BJ (a)Eh ^01 ul^l^h a^01l~ MPP.TE SPP TE ?l4f^ g^CHOISAi 

3 H^l^ e^t»-g & 4 2iQ. tJ-S> E 42J (b)2f- &0I E|x|7h ^OhS g^(HI^ MPP.TE 
3?IEF SPP.TE 37|^h bi^tJ- g^^P- 2TOWHAI ?I^E SSWCT 180E jchOI^F U73 Sfgg & 

^ SiEh Dh^XI^. E 42J (c)EF ^01 E\XW HCHS 3^011^ MPP.TE H?l= bigtl S 

^Eh SPP.TE H^l^ kBtt 3?MCf ^KDOTBAI MPP.TE ttttt SPP.TE ai^BJ ?|4fOI g 

180E »0I7I- Lm 38* » * SiCK 

Mig goi, e 4°j (b)Ei- iroi, eeh m xi^h soots if a^Ei^ ? gBj ^omn E 

tf, MPP.TE CHoH SPP.TE i!S2J $|^0| g-EhSD. MPP.TE d5:Eh SPP TE i!2:Ef2| XKJI 

bi^tf a^CHI^ S^mWI 180E »OI?h U^QL E|X|7F gOhXI^ 180E RO\?t L[X\ 3 § 
E01I CD-Eh 18D-^5fg »0|7|- yCK 01 3^011 SiOiAl SPP.TE ^22) £! H-I22J S^CHI flSWf 
180E37I- EIXI Sf^E^ MPP.TE tt^iSLL} □ ^ Hlg^ ^OhSQ. S= g2J flfeWf 01 73 A) 
SPP.TE £!22J 2!^0I 2}0ffl7il E|2. OIS ^ AISCHI ^IStTg 1 ^ 2JQ. 

OHM MS, Tp/8 gES HlXl^h gOFXIS 45E SPP.TE i!2CHI ^^l-E^ H 3^1^ SXI 
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0hS7hA|S, ebh mi7[ ycHxi^ 2°(HIE MPP.TE £!22J big*]- g°SM- ggoOTSl- SPP TE £! 

22i 2^01 ^KJOTHAI MPP.TEOil CH^H SPP.TE £|#0| BSraD- 

maAi, #7iei- eroi a* a *i#oi ars spp.te tist ois«foi dpp.te iiti asaw as 

DPP.TE2J S E.™ «SE|(TC)00 CH^H SS!t * SICK 

**, ebh mxi7i- soto 7i u yoiAis g karB berpi a a spp.te a|2°j 371 7h ^own 

W£0| MPP.TE dSffl- SPP.TE Ohxl inOI* flKXIH 0|*7| gtfg SPP TE 

OlgSHM DPP.TE dsi DPP.TE d«2(HI SIR 01 VtfV 4= SIO. 

fecial- aoi dpp.te AisfHi ssroi »a*ra ebhu aims xiichs ^jtm a)M7i- »era*ixi 
a, oi s sjsh oinEisgoi bmsv * HQ. 

fi ITSS #7121- ITS 5SISS oHlul-71 g gfg°| e?h gEWIS §£ 

Oil [&E> SPP.TBOil §*HA| = «ast(k)» 23tt£3JU|, ElAl7f stETO S^QilE DPP TE Ai^^h 9 
4S2EIEH ^ 7I« fl«7l°| AIM THIOi SICK 

#7|£^ ITS ^^S BSSK7I B g-goj OJS » 7|« *H^7|2] AIM g-gg, g# H" 2^ 4AKHI 
A| a^EI^ 27| &!£S^Ei MPP.TE dsf aSolIL #7 1 M5 » £73-011 Al S§«EI = 37| ils 
S^Ei SPP.TE a«*h£ £K«2h #7| E^IOilAI a St!" MPP.TE ajs:^ SPP TE fiSfflSI £|#»M 

3«m, sag «#»2j 371011 cu-bi- spp.te ^jaini Sohais n°\ zt(k)§ yy&m^ Eraah #7i & 

MM/d 7^E| = >il°l^Oil SPP.TE 5*1- $ #71 MPP.TE H±2±2i xhg ^uKS s|g §?h|) OflEi 

d2S StlGKM OI^OfAIS "a* tl-CK 

#71 SI 2*1- EKfllS #71 MPP.TE £!:zS¥Ei H I esq Ell 5. 3^£ £!£(MTZC)M #71 
SPP.TE afig^H HI 2 eeh a g d2(STZC)M ^^5h^ E^lfiK 4 h 7l MTZC STZC d2 

s ^— ^ 4^1 ^!2^J AIZJ-^ MPP.TE dsOil CHtt SPP.TE ^22] ?|^^ 

£§oh= E^IS OI^CHAI^ am Sj-QK 

4^1 2^ E^l^ 4^1 2tJ-CHI ^I^H 45^^! £J5:^E1 ^71 MTZC d22J ^-EHM £!E^K3 

Kl xl^h ir^j" SO|-S^AL ^CH^^Aiej 2#afe ^9^^ 

^1 5|g M^?4 OilEi d2 ETTtl^ S-71 STZC ^7IS# E^ISK ^| STZC i!s2J 

^71^01 g^tlAI Sr^S fllS&M ^iij ^71^01 2^EI3 ^71 SPP.TE d fi g ^^^1- 

^ E^I£K ^-71 E^IOilA-l Aj 5:011 ^^£1^ 7|I2J^M * #71 MPP TE dsS^ 

b ^sej EiFE ^^, %i si§M^ §¥y E3i s-^ti- ^aiohm^j ^-aii^i- ^sm mm 

20ICK 



TIIEig 7^AIS DPP.TE >j5f aS^S^I, 21x171- S h E|-AI^ S°CHI£ M^D CHI Bi Ajs^h sj- 

E 5^ g SSOI CD# AiS 7mm ^ 71^ ^H^7|£| ^^E^AI, IT 2^71 ej §aj g. 3 ^ 
^A^^E1 0^E|^ 27I ^51 Olg^FDI MPF^^^ iqg CHI Bi d2:(MPP.TE)g a^^fe MPP TE 
ah^^(401), #71 MPP.TE ^51 S° 1± I'EIHofe Ql 1 LPF(402), #71 EH^ ^Eig& MPP TE 
AjsHj EIH-^ Hi 3 ^^-(MPP Vpp)2h ^l^. g^ol-^ MTZC a>s 45^¥(403), #7 1 §-"3 

#7|2J fii & 2^ ±AS^Ei #^E|^ S7I OlSmOl SPPS^S M^U [HI El aih(SPP TE)M 

c5 =^h^ SPP.TE iJs: ^^^(404), #71 SPP.TE ^Sf IH^ I'EIg^^ XII 2 LPF(405), #7j 
fiH^ sEiDE! SPP.TE <ys2J E| 3-^ HIH ,^°|(SPP Vpp)2|- US. 3^^ Ai^g g^of^ STZC tlS 
3^(406), #71 MPP.TE ai^°J K|3-^ Sgf(MPP Vpp)2F HIS 3S^ dS(WTZC), 3EI3 #71 SPP TE 

aih2j na-^-ma 2^ h (spp vpp)a- sis as^ 4ss(stzc)s*ei mpp.te asa spp.te ^s^'h 

71 a ?l#^M aSft-KN AIM XHICH g§^« 3CHI JICH ^51 »qfrH3l, S« SPP TE £!s 

Oil H Al ^ ?ilEi(k)g ISuh^ flIOi d2 £«2¥(407), #71 AH! CM i!H ^5^^(407)2J l]\D\ /JhOII CD- 
El- ^SI^EIOi #71 M 2 LPF(4O5)0ilA1 ^^E|^ SPP.TE ^2 E~ SIS^s M^^fe 
^?|g^L(408), #71 AilCH ^2 £«g^(407)2J Ail CM <MSCHt [Q-EI- ^?|g^(408)M MM ^^E|^ ai^oj 
?«a(k)§ 7|-S5fe 7ilEi 51^(409), #71 7)I2J 5§¥(4D9)0ilA| TJISJOI SPP.TE ^52f #71 M 

1 LPF( 402)011 Ai a^EI^ MPP.TE tfSai-21 ^1 ^uhOI 0IIB1 d£(DIL DPP.TE ^gu^ 

E e -^?i OilEi dfi ah^«(410), #7| ^53S Mom Qj|£i a|3:(dp D _ T e)M ^ AIM HI 0)^(41 2)g 

^^oh^ §a^(4ii)g ^#&iq. 

E 621 (a) LH Al (f)= E™ K|A|7I- kStt MPP.TE dS» SPP.TE ?|#t:|-7|- 180E 7*01 

?[ a.JOIJl, E ?2J (a) LH Al (f)^ K|fl7l- £0f£J MPP.TE i!5:2|- SPP.TE Z\^n 

7\ IBOESO aiTfl US ; 180- * )0|D|, E 82J (a) LH A| (f)S E|7:|7^ aCHS S^C^L 

MPP.TE d2£f SPP.TE fl#»7F 180EMEI- SOI Lfe ; 180+ « )0fl #71 E 52J Z| ^OflAi 
3^EIS a^ESOIQK 

^£6 LHAI E ECHIA1 (a)S MPP.TE i!2 ^3^(401 )0ilA1 ^SEIS MPP.TE d^2J a^EOI3, (b)S 

13-4 



^2002-0042200 



SPP.TE ^2 ^2^(404)(HIAi £S2EI = SPP.TE £!h2J EF^EOIU. 3 El 3, (c)^ 29I MPP TE Ajsl^ 
Ei %m$} a£ 3^2(MTZC) £12:013, (d)= 2\7| SPP TE £]3[^Ei 3«f THIS 

3£2(STZC) *i£0|Dt, (e)£ 291 (c),(d)2) MTZC £!5:2h STZC SHE ZtSi flfiOID. E*L 

(f)= 27IS (a) LHXI (e)2| SlUS^EI SSt!" DPP.TE £!s2| E^EOIQL 

□Iffl- SOI ^2£J S SSS & 2#7|7h E 2fiF SOI ^SEIO) SiCKQ JSttO. MPP.TE d2 

£32^(401)^ E 6 LH XI E (8)21 (a)^ SOI 271 IT 2g7|2j §2 IT a« ^WS^E) #qElrr 371 
d2 a,b,c,c# (a+c)-(b+c)mO| MPP.TE 45Stl" § &E]xj IOf S|sH SI 1 LPF(402)MA| S° 

SH^ BEiaStU. 271 a 1 LPF( 402)011 M ^ M± SE1SS MPP.TE d2n MTZC £!2: £52^(403)^ 
SJ^EIH, 271 MTZC £12: £22^(403)^ 271 MPP.TE £!h2J E | 3 .e K|H 2S"(MPP Vpp)1F 27 1 MPP TE 
£!22] e?h BS 3S a. AJSQflAI s/2EEI^ MTZC £!£M E 6 LHXI E 82j (c)2f SOI «g*KH HOI 
£!2 £S2¥(407)S g^Q. S OflS, 271 MPP.TE £i2M AC 7HH*J $ LH^ 715 ai^S ^E\Q\± 
tm MTZC £!s7F «SBQ. 

t.m, SPP.TE £!s: ^2^(403)= E 6 LH XI E (8)2| (b)2|- SOI 271 W 2M7I2J fi5 I^g ±XE 
¥Ei M^EI^ 37l£!3 e,f3 (e-f)SKfl SPP.TE £!2l aSti" - gE|x| XII 71 S ?|oH «| 2 LPF(405)CHI 
M M± SEiHtJ-CK 2-71 TED 2 LPF(405)0Ui 5° 1^ gEIDS SPP TE £!fe STZC Aji 




BOSS #E|-O|±o|-S STZC £!27|- ^2^1 D. 



271 MICH H± £32^(407)= 271 MPP.TE £12:21- SPP.TE £!2£f2] 371 S £l«»g S«KM SPP TE 
£|2CHI £oHX|^ IStfU. Eth 271 SIGH £12 ^»2^(407)rf AIM aS«D. 

8 flAIMIS, 2-71 SI 01 d2 ^2¥(407)^ 271 MPP.TE £|2:2h SPP.TE d2i E 6 LHXI E 82] (e)£|- 
SOI °HE 3 lUS^Ei MPP.TE AiH-Sh SPP.TE £]jz2J ?|2 XK3IM 3«fQ. 

S BSWI'AI= ^S2J B2J# ?!^H irStf ^ > MPP.TE £!2:2h SPP.TE ^22^ WfeWI- %nt\ 180 
E xHDILh^ ?I2WI- SQU MPP.TE £!22h SPP.TE £!SS*2J £|2 k 0| 180EMQ H71U ^ 

3HI WBUfe *I2W|- IteWraCKI S2|CD. 

^, E 621- SOI El XI 7 h inStl 3^011^ E 62J (e)£h SOI °HE £!3:7h St=Q. 

01^ MPP.TE dsOil LHoH SFP.TE £!s:2J ?I20I HHF2AIE hiEIAlE g^ul 180E »0I US ^^OIE 
^ «6Wf SCra «Stm. E 711- SOI eeh E |^|^|. gohS g^LK E 8jU- SOI eeh mX | 

7F ^CH2 ^^CHIS MPP.TE d2CHI CHtH SPP.TE ds2J ?|20l 180E xhO|7F UXI □ B71U 5,^1 
^12^01 180EMD ^E|71U HUSCK 01 S^CHIS ^2^71- ^^hSUH §2J*0. 

ZIEIE^, g S3 MAI SPP.TE2] >i|oj a(k ) S ^^tF7| £|*H 3#ShS ^I2^S 271 °JjE 2tfti" 121- 
S¥Ei 4 SO. 271 E 7, E 82| (e)£h SOI 2»HS, 27 1 ^2j A|Z.^2"2J Ajs 371 
7^ g ^SCHIAI S2J^^S ^1 27:1-01 U. 

W7IAI, ^a 111x171- gOraSXI ^ CHS -AIM S 4= SiQS 271 SPP.TE Ajs:7F MPP-TE tlsWI EH 
^1201 *E °^ XL ES 4-E BH^XIM S 4 2iU. 

CO-EFAI, eeh HI xl 71- inS 2EHSU ^LHS~XL -gOraSXIE 271 JHE ^tm^Oj 4S2^! ds^Ei 
MTZC Aj2:2J 2EHM B&tt ^ SiU. 

CHIM MCH, E 7Hh SOL ^E ZEt^ £13:2] ^.QIS CHI XI CHI Ai MTZC £Js2| ^^01 ^Z^OI S^£I3 SJH 
MPP.TEHI EHofi SPP.TE £12:21 ?I2DI 180- *£&g ^^i z* f eeh H|xl7|- 2EHSU SOI-SUH 
^> SIU. ^CH^, E 821- SOI Zmi £!22j EI-OIS CHI XI CHI A| MTZC £is:2J g° ^^0| g 
^El 3 ^^^^-^L,^ 11 3PP - TE -f-DI 180+ $E H»F5 ^° n:ix|7|- kS 2EHMQ a 

271 X1I01 £!H ah2¥(407)S S^£IS ?I2W(HI UISI^E^ k^l 3§thU. ^I2xCT ?1§!^ E 
7, E 82J (b)(HIA12f- SOI SPP.TE £1^2] 37I7I- ^OhXIH^ 0| S^CHiS 7I?4^S miSL^ M0\ 

iJsl a2o|-01 7H2J il^(409)^ eq^CL 

tJ-S, 2-71 aO) dS ^2^(407)CHIA1~ AIM a 01 «^E 1§^U. M^U CHI Bi dsf DPPS^^ 
^2tFOI M e 4D AiSM ^J% h XL MPP^S^ 3S3I-CH AIMp 4=t!^ XI E IS^Q. 

CHIM W0\, MTZC ^ ^7ICHI STZC £|2:7h 01 PH S^£IS STZC £|2l(HI ?7I20| SS S^SAI, OICIUS 
K|x|7F ^01 S5F71LI- & ^SOI LH il?^ M e 4 3^±^f3Ai E|xl7F 2 U 1-71! S^hS S^OI 
Q. 01 g^CHIS EIXI2J 2t}7|- 2oh°g SPP.TE £12: 7 1- S^EIXI &SU. CQ-EhAI, 01 3° 

CHIS DPP.TE £i2(HI 2th £«^0| ^ S^E^, OltlHS DPP^MDS MPPS^^ Si^ M^U QjlEi 

£!2^ M^U AISl 4=tSoFS 201 □ #U. MPF^^^Se^ M^H CHI £!2:£ A1MM 4=t«^ 

g^CHIS SE1IE7F °! 3&Km ^guhE^ t!"Q. 

S (WIS, 271 aCH £!2 ^2^(407)CHIA-!S 2^71 MTZC & ^71 (HI STZC £!s7h S 7H S^EISXIg 93 
SKN §B2J ^^|g^(408)S aCH £'2g M^ohSEIL °^ OjEi 7H7F 3SEI3 as £! E -^dhE^. 
OlEi 7H^h 2MEIXI ST£:3 271 a 2 LPF(405)0ilAI #^EIS SPP.TE £jti|^hE^ 74\D\ £j2g a 

2*j*Qh. 

271 ^^|g^(408)S 271 a 01 AS 452^(407)2] a 01 £!s:CHI CDa- E^ a 2 LPF(405)(HIAi 

^El^ SPP.TE £!2M &mtQ\ 7112! ^1^(409)^ 271 >i|°j ^1^(409)^ 2^71 aCH £] 

± ah^^ (407)011 Ai ^^El^ 7H£! i§ ai^QII CCfEh 7fl2jX(k)M 7^AI£j ^ 271 ^?|g^(408)M g 
M^EI^ £12:01! StfCL 
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SPP.TE i|S:0)| DPP.TE £|2 gg!?l(410)£ S^SD. 

DPP.TE dS: ££¥(410)014 gag^ eajg m i DPP_TE(=MPP_TE-kSPP_TE):7|- SO. 

s mi a a aaao. ois 2.1*1, ms?\ 9§eies esj omas §s wav 4= ao. 
atr, Maj mn?y am ssmu lh £i^s e?h as^sraAi §bi m«si £shxi= §^(hi^ 

saw ijar aiawm m nmmpsh'BUPti&fi 

a. 

.^Bga^ai a*i= a Ainu 7ina lhs°s obeis 2101 oiua «w g^si go l0l , 



9711; 

3 • 

S^t* 2. HI I *KHI SiCHAI, #7| g^ ET^I = 

HPP.TE Aj^g^EI HI 1 MS! HIS 3Si £!£(NTZC)B 'd-gotH, &?\ SPP.TE £!££±i!E1 HI 2 
HIS 3Si £!£(STZC)M 97112b 

£9I MTZC d£21 STZC dsi °HE 2fcJ*l- = ££71 SjE ititJ- Ali^ 37|g MPP.TE i!S(HI CH 

gJSPP-TE d2£J ?I£W3 gSSfe 9711 £ OI^OIAI^ 338 HS2S Sfe IT 7|s ny7|2| AIM HIGH 



. HI 2 *HHI SiCHAi, fe^l 9\{&t 2i 9711 S 
4. HI 3 %m SICHAI, £71 gg Ehfll = 



0JjH oj S |, ah^ei Aigoj A!3f AlgCHlAi £71 MTZC d27l- SKH°!A|, £^°!AIM SK!*K)1 

5. HI 2 ^CHI SICHAI, 27\ 2lg M^H (HI a iJS 9711= 
4^1 STZC i!S2| ^ISe 2§S1^ 978 2J-, 

6^1 STZCAI22J g^EIAI »S3 HIS2TM d E -i| m^tlH, ?7ISQ| 2#EI3 fe^l SPP TE £! 

2i d E -51 971I2K 

&7\ 9?1I(HIA1 d E -!l g^£l= i!2CHI 7^EI= 7H2!X# S*f $ MPP.TE dH21°J ?:1M ?ott« Slg 
M^S (Hia s^Sl^ B7JS OI^CHAI^ 2!t |§£g if 7I« XH457I2I A1S HICH SB. 
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6. J3& 5 tfOi 2101 /d, £9| 2# &7i= 

7\m &Wm^M^J^ STZC ***** * S ?hSS*KM a«*K» HS£££ SKr & 
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